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, bcb (^>v^*n>^» ^Mtsrt^ts. ^MftimR&ftvx 

[0 0 9 3] 

jWffil3 7 7 &Jg/*Lfc. Mfc]g|3 7 7 8:7/1/*:=.* A (Al), fjl>(Ti 
) , #>#/l/ (Ta) 3^&a«*ife7fi**fettV>-f*i3^S:^dS k i:'r6lllTfl 0 
O~3OOnm0f$lCMbfc„ jH2©Jf ISIftttlSES 7 6±JC»fl:2/y 

3>JR*©«»K«: 5~5 0 nm^Ufe<t 3 <Z>_LtCJ§Mft-r&anft|R©*f 
*tt&l««>S£i:#T?£fc- ^^flgT*^Lfe^2(DMr4$6^3 7 6 

*r & anKig<z>ft&tt & ft _t s -& * ^ £ # -e £ & . 

[0 0 9 4] 
[0 0 9 5] 

«11 3 7 7 ©^ffiC^SiftSlC j: »J 1 0 ~ 1 0 0 n m ($?i:L<« 
1 5-7 5nm) ®/£3<Z>»«flfcfc||g3 7 SlrMlt. *l£i£fflTf tt?ftKIK3 

[0 0 9 6] 



2 3 



ffiSE# 2000-3002435 



i 1 — 097558 



h#7±o. 5 t&z&^izMffiisfco fit, z.(Dmmtpizmm}ite2>&±m 

mUhX. -/£ (imA-^HmA) ©ME®t&£$iDLfc 0 1. 0 

mA/ c m 2 ~2 0. 0 m A/ c m 2 <Dmm\Z.Mffl V&ifi e>, I^S^t^^f^rfc 

[0 0 9 7] 

S:87~43 OV/mi nillfc. ^*©^i:^h©^©«JEl±^>fkmOD 
[0 0 9 8] 

Z1(DJ:-51CL/TH1 fC^bfeJ:e)Cjj|^3 7 7 ©3gM®lCfcU¥£ 2 0 — 3 
0 n mCilKftll 3 7 8 5 r t § ^. fcfc, d d 1?^ L fc&IM 

[0 0 9 9] 

V^o ^©^-^^M^ttS 0~1 5 0 nm ($?£L<«5 0~75nm) 
DLC (Diamond like carbon) jg|3; fcte>£MJHim£MV^%&VN 0 ££>{C 
[0 10 0] 

«C£, H2 0DM^i!ifi^3 7 6, Ay */ a >lg| 3 7 5 tC K l/>f >BBift§i 3 

7 2 Kit-fS:3>#? h*-;i/5:7£J&U II113 7 9 Mlfc 0 &33. ® 

mmm3 so, 3 8 1 izzn^nmm-t zm<Dwm<DwmmmT*&2> 0 mmmm 
3 7 9~38ni mmmm^mmmWit:t?>m^Kitmmmmm^m^. j&m 



2 4 



ffifE43 2000-3002435 



11—097558 



SfciMC. mit4ZsP*7& • *X (I TO) m* 10 0 nm®^3ic;*/\ 0 y 
[0101] 

r©B£. Viti3 7 9 £j«g|3 7 7 £tf»«gfcfclK3 7 8 Sr^bT 
*3fcofc««3 8 2 
[0 10 2] 

ttpft^;HTFT5 0 1, nft»TFT 5 0 2, 5 0 3#?£j&$*l> 

N U £r;*llM&ICttn?-v*JI/$FT FTt*5liTF T 5 0 4 ifiMf&& tl 
t=. a (05 (C) ) 
[0 10 3] 

CMO S t@fS&(£> pf + ^;HT F T 5 0 1 JCtt, ft^AMUl5 0 1, V 
[0 10 4] 

nfY^MTFT5 0 2lCtt, f^^MM4 0 4, 
4 0 5. Kl/>f>Ii4 0 6, ^LT^^^;i/^^O^ffi!llCLovM^4 0 7 
tfm&Ztltc ZL&m. 0 Fl/-T>M^4 0 6tt^-tl^tl (n 

~+n + ) ««T?JgJ*S*U LovM^4 0 7l±n"^-e^$tlfe 0 £ fc. Lov 

fi^4 o nt¥- bmnt±mm^'oxm^nr=.o 

[0 10 5] 

nf^^MTFT5 0 3lC{t f^*«It4 0 8, V-*M^ 
4 0 9, Kl/>f>M^4 1 0. ^LT^*;i/^f&M^©i»tCLovM^4 1 1 
a. 4 1 2aJ3J;tf Loff«c4 1 lb, 4 1 2b^M$tlfe. Z1(Z>B£. V-^fg 
^4 0 9. Kl/^f>M^4 1 Ott^tl^tl (n"+n + ) ^igc. Lovfg*£4 11a 
, 4 1 2a&n"Mi£. Loff^4 lib, 4 1 2bft (n"+n~) M*£T*l&mt< 

nfetc&K, l ovmm in. of mmt^m^nx\i^ 0 

[0 10 6] 



2 5 



ffiH4f 2000-3002435 



iff ->£ 11 — 097558 



MiTFT5 04i:», f^^^/MM4 13, 4 14, V-Xf^ 
4 15. Kl/>f>1^4 16, LofffI^4 1 7 — 4 2 0, Loff^4 18, 4 
1 9lC^Lfcn + ^4 2 1 tlt=.o 3<Z>B£, V-XfB«4 15, 

>M£4 1 6tt^ft^*ln + M^T-7£f&£*U Loff^4 1 7-4 2 0ttn~M 

[0 10 7] 

X a, h jrt h u 9 x mi& as «fc k ^ >f a - 01& s 

ICJS CT#08fe»J«t* TFT & *a-ffc U ¥*fl#S«CDttfetttBfc J: 

FT^jgil<B^-^«^g&f^^«mbfcTFT«5t^S:||3Kbfco 
[0 10 8] 

KMf&mmoKm (KU>f>«««) ©*K:LoviH«S:M-r5;ii;T?, 

rtitt±Kia»»©ifr&, Fu>r >««©«nB3vasfce> , r, =^y 

[0 10 9] 

Lovmm^mm-r&^nx'^y ^ y rttnuv. a &k:l off 
w>««©«tB#M*gLT**y t©#»*^i 8 o° mt>z>rc&. ?-b 



ffifE# 2000-3002435 



i 1-097558 



[0 110] 

M^ifinSlirSSiailJ&y e>SLov^$:@egiJr-r % LoffM«©«i€:B!tt-r 
[0 111] 

f^r^^I3~7 /tm^Ltnf^^I/lTFT5 0 2CDLov^c4 
OH) 5 — 3. Oitm, ft^lfttCte 1 . 0 — 1. 5 vmk.-t*l 

«£V*. nf^*^STFT5 0 3CDLovii4 11a, 4 12a©^ ( 

$1) «:0. 5 — 3. 0 fim, ft&tQKL\*l. 0 — 1. 5/tm, Loff^4 1 lb 
. 4 1 2b©^3 (ipg) ttl. 0 — 3. 5 #nu fS^lftlCtt 1 . 5 — 2. 0 n m 
i^tUf&^o liTFT 5 0 4 tCf8tt£>;fl<£>LoffM^4 1 7— 4 2 0 

<D&£ ((§) teO. 5 — 3. 5ittm, ttm&lZlZZ. 0 — 2. 5 m H ^tltf^ 

[0 112] 

$e>ic, pf^^MTFT5oniiaM (iz;i/:77^-f » «ilc^$ 

*U nf^^^STFT5 0 2~5 0 4»#|Bi^ (>> >-fe;i/7T^>f >) 65 
[0113] 

^flgtf^ffiV^tlT^&o MfaW<Dm&6 0 ZiZlt. jg^«J^6 0 3 i:, SB 



tfJlE# 2000-3002435 



1 1—097558 



3 © J: e> fc b T 0 6 iZmt T 9 t- 4 ^ h U * :%3!tta&a*&Btf 3SJ$ U fc. 
[0 1 14] 

StiT^So tot, *^MT*li^Ml i:M^S^(Z)*lC?±S bTii^S:^ 
[0 115] 

HMlOXSi:iotIil3 7 7, IH3 7 7 bT^£>*lfc 

^tifbi3 7 8 ^mvtch, mwrnmrn^tzz^-v- 1 o 2-7 04& 

y?y;w bcb (^>v^>*n^» *^Miiti^MS:Mv>sr 

7 5 fc^y^v^LTn:/** h^-^^^u 1 1 m-oum-ewm 

Si7 0 5^tS. Iili7 0 6, 7 0 7«|H^-rsSIJ©W^(Z)M 

[0 116] 

lt, mmm3 i i tmmmmi o 5tf»&&{biK3 7 8 ^lti^o 

k^lCfc^T-B*^*? 0 8*«^StlS. 3CDj:o(:X^-!J-4 0 2 — 4 
0 4 *J, ttjftlft3 7 7 ^Hiii7 0 5-7 0 7 £ ©f^"?^ 

[0 117] 



ffitE^F 2000-3002435 



11 — 097558 

[0 118] 
[0 1 19] 

*T^*«l©XSK:«£oT«lRIj|3 7 7 &^Lfc&, jiiKIKS 7 7 ©SSSS 
b {Ky^i/^uzr^-zy) #&»«*ifcR&ffi<r*Sifc# , T?£&. (08 (A) 

) 

[0 12 0] 

tt-ffcRs o 4 t:^«ts. fcfc, ;*^-iJ— 8 o l — 8 o 3 £g5bfcg|$4Mci« 

-ffcK8 0 4tt^«Stl3&Vx. (08 (B) ) 
[0121] 

i8 0 5Mt5, «!&vmi8 0 6, 8 0 7ttRiTr*Ba©lS*©H5R 

[0 12 2] 

z:e>bt, SKR3 7 7 fcMiii8 0 5#11t;R8 0 4 ^Itl&ofcl 
*EJCi3V*Tli8*#*8 0 8#JgJ*S*iS. i©*^*'*— 9— 8 0 1 — 803 
Sr^ttSzi^tcJ: U, i^i&ffil3 7 7 £B3R«&8 0 5-8 0 7 i:©igt'^tS 

[0123] 



2 9 
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iftsp. 11-097558 



[0 12 4] 

T^5„ 0 9 (B) T'gtA-A' fC^ofc»Tffi«^tt, 0 5 (C) iZijk 

[0 12 5] 

09»Bivh'; m& (—mm) ^B-t±^mx^>^ 0 z.z.xm 

mm (b) ^©jiicsgmt Bi«isi*ifefc*feti^^t±ii@T*j.s 
. 09 (a) tcfcv>T, hmms 4 i 0^stiTv>^v>^- hmnm* 

^Ltf©T0ffittl3 0 6 ilMLTV^. 0^ttLTV 1 'fcV^, 

*itv*s„ 9 o l tiy-^aiRs 6 8 tm&M3 o 6 hgp, 

9 0 2ttKl/-f >HS»3 7 2 £«H£«3 0 6 £ODzi>#* bS!t^§ 0 
[0 12 6] 

09 (B) lc£v%T, W*TFT©JtKI«®C»«IMfcI!l (r^t-tt 
053tLfcV>#. 05 (C) ©»«BMttt3 7 8 &*g-r) ^rtStlfcJt«tJ«3 7 
7fc, #HJR^Ti:K:|KW&ti*lf*««3 7 9~3 8 i*«^j«a*fcv\s 0 f b 
T, ttiKIKS 7 7 £BM«3 7 9 fc#R«»ftK&#LTafcS«#T*##«5 
i3 8 2#|gjJS*l6. fcfc, 9 0 3 fc* K l/>f >ffi»3 7 2 fcWiRWKS 7 9 i: 

[0 12 7] 



ffilE^ 2000-3002435 



#5p i 1 — 097558 



[0 12 8] 
[0 12 9] 

immm 6) 

[0 13 0] 

Tfl^StlfcWJliTFT-e&U, 1 0 0 2^^4cD-^(Z>«@^bT#|gi- 

sanKire&s. mmwki o o 2«ii3Rvhy ^xiag&©^fiff{c*T*M^Eb, m 

2©M^*6^1 0 0 4, /ty */^-S/a>JK 1 0 0 5 IC^tf £>*ifc:3># * h 
jJ>-;h 0 0 6 S^ltntvlfiSM^iHii 0 0 3 i:gibt^s 0 

[0131] 

mmmi o o 2&^i-staicm2©Mr^#mi o o 4, 3 »gi 

1 0 0 5 £xy^:y^i-&X3SjM^£:&£o 
[0 13 2] 

#ac, Hio (b) i o o utmrnmi nmmzvx^m^nr^m 

iTFTt&U, 1 0 0 8^^*(Z)-^©«@i:UT#|g-r-5)i^T*fe-5 

c mmmi o o 8&mm*?hv ?xm&(Dftmiz.$Lx*M&is. ioo9t»^$n 

«ffi«JCfevxT««Hll 0 1 0 fcBtffcMSl 0 1 1 £:ftUTm&«5 0 r©#«I&l 

o i o&mimi o i 2 £mmzm&2ti2>mmmr'$>2> 0 



2000-3002435 



1 1—097558 

[0 13 3] 

f bt, zi(z>#«$ii o i oitm2<Dmmmmmi 013. 

Ml 0 1 4lzmH*>tifrziy*? h*-;i/l 0 15 ^bT3^>ifi$:#iS 

mmmi 0 1 6£^ltv^ 0 z&m. «£i 0 0 9T-teaira£i 0 0 8. m 

itmi Oil, gMSfitl 0 1 Ot'&sn^^W^tiS. ^©zi^^^i?- 

mi 008 010 nt>m%mzm$i-£uz>t=.&>. 
mmmi 0 0 8^«^i 0 1 6 tizmftmzmmznz. 

[0 13 4] 
[0 13 5] 
[0 13 6] 

[0 13 7] 

mmm 1102 $:^i-s 0 011 (a) 1101 1102 
tt^m, 1103 i*mmmimT*$>z> 0 

[0 13 8] 

zkom^hubii 1 0 utmmmmms 76^ ^M^r^-^AigiT'fcsai 

Mil 1 0 2 ^©asaftt&Wft*/^ 77it LT®ffi-t2> 0 ZKOiftaHlS: 



3 2 



aiH# 2000-3002435 



1 1 — 0 9 7 5 5 8 



4^ittt, mit&mmomz, mm (*/i>=i» z&timnm (^mmrn^x- 

zfcitmtnfcisv nymvmffi&m-t) zm^&zLttfT* 

§5. fcfc, *^aB»t^I^cfev^TM'f^:^b>>y n>Mi:tts i oxNy «bl, o 
<x, y<D x*mznz>mmmT*$>v, mm. mm. mmzmfe&m&rsti 

[0 13 9] 

mix. mwtm^m^vr^2<Dmmmmm3 i 6<Dm^. ^r^tmitmmm 

[0 14 0] 

$l mimmm<Drt*--yy$:MVTmi i (b> izm-tmrnti^x^^^. 
^©ai i (b) <DmmMm<DSEM2fnm&&zfM7zm*m3 o ca> 

3 0 (B) ICj^-fo fcfe, @30 (B) ICfc^TH 1 1 tm £fff#£Mv^ 0 
[0141] 

[0 14 2] 

[0 14 3] 

•To *iii©7^r>f ^7 h u ^^itn v-^m^mmmmm&i 3 0 1 
, hfi#iiisffiffigi&iaii» (a) 130 7, >f- vm j %mmwmm% (b> 1 3 
1 1, -?vTv-i?mmi 3 1 2, ii7b v txmmi 3 0 6 ^titv^. 
v-xfg^i&gwi^i&imi&i 3 0 1 h wx*m&i 3 0 2, uKjvtyy 

#IS5&1 3 0 3, Ay7702&13O4, ^-y > ^[in& 1 3 0 5 ZffipLT V* 

So >f- vm^wmmm^k (a) 1307s, >>-7 1> i^x^mg&i 3 



3 3 
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11 — 097558 



0 8, UKfri/y&MS&l 3 0 9, /iyyrm&l 310 fe'Gi&x.T^So ?- V 

m^mmmw)m& (b) ni i*>mm&mmT*&z> 0 

[0 14 4] 

ZLZLVis~7 b lsi?X$m$&l 3 0 2, 1 3 0 8 li^gfr«ffi#5~ 1 6 V (ft* 

FTM5 (C) <Z>5 0 2T*^£*l£iiig#$It,T^£., 
[0 14 5] 

UKfrt/yftm&l 3 0 3, 1 3 0 9, A y 7 y 1 3 0 4 , 1 3 1 

cm, 4~i 6 vnm<&&iiK v-7 vxyVT.^m^mw,^ m 

5 (C) 0nf t^^STFT 5 0 2 ^CMO S@S&^lbt^S 0 fcfc, 
[0 14 6] 

■y-y-Jvy'fmB&i 3 o siismfEtfi 4~i 6 vt?&*#, y-x 

(C) ©nf t*;HTFT 5 0 3 £-^tfCMO S IS]&#35i ^<5„ &£, 0 
5 (C) ^ttn^*;i/MTFTL^0^34xTV>fcV^ Hi^(C-9-> ^ U > ^ 
@j& & mm, "T S BSr tt n ^ ^ * T F T H p ^ ^ * ;PM T F T k. & m&&t>itx 

[0 14 7] 

mtvhu ^xiag&i 3 o eitmmmmtfi 4~ 1 6vt-fey, 
u>^ia»i 3 o 5 j:y%«*e>ic*:7*«ffi#i6v*;i nzm^-tzor*. 

LDD*fj£ (LovflH«&IBttU&l**Bir) Z. 0 < , 05 (C) © 

n^Y*;i/MTFT5 0 4£H^TFTi:UtMv^z:i:^l* LV>„ 
[0 14 8] 

lift, H3~H5©WflB*3itHi:^iS#WSfc«), «v*T v*S„ 

[0149] 



ffi|E# 2000-3002435 



11-097558 



*xiaj&i 4ou, h) ^g&mj^i 402^ «#(v-x)»K 

bT^$tiTv>s„ jtit h) ifc§iigifriai& i 4 0 2t, (y-x) ^ 

Si&HIS&l 4 0 3 1*^*1^*1 h@B^3 4 1 ^y-X@g^3 6 8t»liYh'J 
*XtHfi&l 4 0 1 lCg^£;flT^£,, F PC 1 4 0 4 tfmmZftfcMA 

ffi^Sg^l 4 0 5^P> K^>f A-I§IS&©Affi*^*T*<?)^iBi^l 4 0 7, 1 
4 0 8#^We>*lT^5 0 
[0 15 0] 

fcfc, — 7<7)V%Ttl<Z)«l^^fegS{Ciffi^fc-|±-5 

[0 15 1] 

hi szm^TMmt&o *t\ s« isoi±[c 

2 0 0 nmm<D&{£Wti£*/V 3>JgT?^ST^l 5 0 2^50 nmg®MS 
(**t«tH:*iRS/U3>R) 1 5 0 3 &^#*ua:vx-e3*»» 

[0 15 2] 

4 *#&ft¥m<kmi 5 o 3©^®ic^-rs 0 ^rT^fl3«rig^®n^igii, 

-V>T)\> (Ni) J£**tC*», tfjV^-VJ* (Ge),«(Fe), ( 
Pd) , XX (Sn) , (Pb) , uAjVb (Co) , (Pt) , m (C 

u) , & (Au) , fcV*ofc7fi*#*<5. (01 5 (A) ) 
[0 15 3] 

If & V X /\° v * m& E »c J: U ««5c3RT? & £ ii tt - v >T frWk 



£BH# 2000-3002435 



1 1 — 097558 



[0 15 4] 

j^^bOX^lC^o T4 0 0~5 0 01Ct'l 
fiV, *i?i£lgi£;fre>H&gt3-t»:fc^ 500~650*C (^il<(i5 5 0~5 
70*C) T'4~12^ (#i;L<«4~6B3W (DmftMZfto. *HiSMT' 
H 5 5 0rTMt$|igc£fgy!t ! 3l£fTV\ JgH^iM (^JgM^li^^i/ 
1 5 0 5 5rMtS„ (015 (B) ) 
[0 15 5] 

V>tfJim*:ft? 0 ^I^Ml 5 0 5©»TX^illl 5 0 

6 5:150 nmtf>J¥2{C?£/&U — >yiC«fc UggPgpi 5 0 7 &7£f&-r§ 

y » S:^iII'r-5X®$:^e) 0 ZKAXigtCj: y 1 X 1 0 19 ~1 X 1 O 20 atoms/cm 

3 ©aarey>«:-£tMfy*y >>fMn£i 5 o 8^0^$ti^ o (gi5 (c) 
) 

[0 15 6] 

#ac, MiSt#H:§IC# T?4 5 0 — 6 5 0*C (#£b<l±5 00 — 550 r;). 4 

fflictoT^y ^ y >^m^i 5 o 8{cit2i3*i3„ bp^>> «ajBt^##ii»t»^ 

£^y^;i/#l&££*i££:#>. g^ff#Mi 5 o 9 ic-£i;*is^y;r;i/ii^ 

tt, 1X10 17 atms/cm 3 J£*T, #£L<ttlX10 16 atms/cm 3 lC £ T'^tS Zl 
£#T'££ 0 (II 5 (D) ) 
[0157] 

f bt, *7**iMU8ll 5 0 6 >Fy * y y^mmi 5 0 8&% 

1 5 (E) 5 1 0 fc-O t^HaRLT^fc^tf, S^±lC^|S[©?S 

£ 2> z. h fcfc-& o £ T* t> & 

[0 15 8] 

JW±(Z>J:e>lcLT^&3*ifc?S4£Ji l 5 l Old;, ISIft&Hf^teDUE^ ( 



mitE# 2000-3002435 



i 1—097558 

J:y|»*UTS»J, Sttll 5 1 0tptC2§#f *j|lttt7G3iCZ>81gtt, 1 X 1 0 17 
atms/cm 3 J£*T. f*l<ttlX10 16 atms/cm 3 -efeS 0 
[0 15 9] 

[0 16 0] 

mi 6 zm^TWtm~?&* ^frfl&tcti^w^i 0-24773 s^&m wmm 

[0161] 

(*mnMT*i*if^xmm 1 6 0 i_tic2 0 0 nmmomtmit 

i/Vn>m~l*&&T*mi 6 0 2 h 5 OnmfO^Iimi (^jfeM-ete 

*iie/U3»i) 1603 ?:*^Mbfcv^^i$ic7§^-r.5 0 7£ic, Bfcft: 

S/U 3>IS;-e3{fc*VX^|ft»ttl 6 04^2 0 0 nm©^$K:^t, HBngP 1 

6 0 5 &«Mft-r* 0 

[0 16 2] 

#Clc. fiS^T* 1 0 0 P p m©ttISi (#HJ6«tt?tt-y 

0 6 3©B#, ft&TC&g'^JE 1 6 0 6 fcfc. ggP&S 1 6 0 5 

tB&j!*#7fi3RM:, -y>r;i/ (Ni) JgitfUCtu mifi. (Ge) , Wk (Fe 
) , rt^VVI* (Pd) , XX (Sn) , & (Pb) „ nrtfrh (Co), 
(Pt) , M (Cu) „ & (Au) . i:V%ofc^^feSo (SI 5 (A) ) 
[0 16 3] 



3 7 
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1 1—097558 

[0 16 4] 

j^^fb©x@tc3fe^oT4 oo — 50 oTc-e i ^^@^cd^sx@$: 

*TV\ *jR&«E*^&BlSiS-&fe|fe, 5 0 0-6 5 0TC (#* b < 5 5 0 ~ 6 

oor) t*6~i6Nf^ (ttb<ii8~i4w ©mjsaasff^. *mmm 

T'te, 5 7 0"C7? 1 4B|rra©!»*t3SfcfT3. WD» 1 6 0 5 &Sj&fc 

6J**#fa#»o (**«S#!fT?tt3lgfiKS/U3>tt) 16 0 7 

jWg/SStl*. (01 6 (B) ) 
[0 16 5] 

it^^tu i 5^icMi-^7sm (*nj6«*ettu » sasin-rsxs&ff 

V\ H§Pg|S 1 6 0 5 T*M ffi b fe»Sfi3BC^#ftilK: 1X10 19 ~ 1X10 20 atoms/ 
c« 3 <Z>»fl!*ey >S:#tf^y # y >^*M^1 6 0 8 S:»jSt4. (016 (C) 
) 

[0 16 6] 

l&C S5R#BBA4»*C4 5 0~6 5 0TC («F* b<i*5 00~5 50T3) , 4 
~24B#im (#*L<tt6~l 2B3MBD ©IMMXg&ff 5 . ^©i^sxif: 
J:y«fiK4 s ##K*©-y^^/tt^m©*lRrK:^»b, y y<Dlfv*V>?i¥ 

& — ts;-?r^/««|!St5SsS*i«fc», ISII9t^#Kl 6 0 9 Ic-^-fcti^-y^HlS 

1X10 17 atms/cm 3 #T. ^KttlXlO 16 atms/cm 3 {C * T'®itSI 
(016 (D) ) 
[0 16 7] 

fbt, V^^iill 6 0 4 &KS*bfe|ft, *fy*V>?ffl&l 6 0 8^ 
^lC«iy|^<<to(CbTA 0 ^-n>y$:^VN, ffittfl6 10S:#S o fcfc, 0 
1 6 (E) Tttffittll 5 1 0 £— r3b**Hj*bTV*fcV*#, aS«_tfC|«R©$g 



3 8 
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#5p i 1 — 097558 



[0 16 8] 

&>±<D&oizLTmtfi2tit~m&m i eion zmmyxim ( 

■t^>m^fbm<Ommii. l X l 0 17 atms/cm 3 Jg*T> $f £ KttlXlO 16 atms/c 
[0 16 9] 

[0 17 0] 

1 1 ] 

[0171] 

»ft»cffiv*S»MR7fi* (-y4r/i/&«fc:a:$) ©aft&S^HBv** ^ 

•£**l&=:<y<?r 1X1 0 17 ~1 X 1 0 19 atoms/cm 3 (f^gfolCW: 5 X 
1 0 17 ~1 X 1 0 18 atoms/cm 3 ) 
[0 17 2] 

*M&3S&fT"3. i&gte8 0 0~1 1 50TC (#*L<tt9 0 0~1 000TC) £ 
U *MB£f^il 0#~4B£fS (#* U<tt3 0#~1B£|^) 



3 9 
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#5J2 11—097558 

[0 17 3] 
[0 17 4] 

0 17 atms/cm 3 J^T> ^ftb<»lX10 16 atms/cm 3 £; MJISC¥ 
*#Rfe;^-->^l/T, MS5:Mt5^i:t% TFTOSttltltM 

[0 17 5] 

€ i: ffi * Z> Z. £ % «f IB T* & 3 » 
[0 17 6] 
CH»« 1 2 ] 

W ic m v * *l£M¥*ttl£ S/ y n >R & 5 ) 

©^tt$r^c#-rsfcib(DX^lcoVNT^W-rs 0 ^JSM 8 ~ 1 0 ©v^ 

Ittt8 0 0 — 1 1 5 or©M^lCjtx.e>S^-&Mv>-5#3|S|-S:Mv>S^vg|^ 
[0 17 7] 

fit, -eoJitcgflsSMbS/y a>K, »ftS"j3>R, *fc«i/'J3> 

IMBla)|)tJ¥tt2 0 — 1 2 Onm (ft3gft(C&6 0~8 0nn) fcfS. 



4 0 



£&U# 2000-3002435 



#^2 11 — 097558 



[0 17 8] 

1 1 5 Or (03; L<fc*9 00—1000 TC) tU &JH$Nt±l o#~4tg|?g 
[0 17 9] 

[0 18 0] 

•K©IMW5 0 — 1 5 O nm (f^lftlC 8 0 — 1 2 0 n m) £&€>«fce>lCSa 

£%5 o nmte®Mfc£*iSJ:e>lc^£r£##i; bv^„ 

[0181] 
[0 18 2] 

[0 18 3] 

tt&mmRTf^vtrxm (x») iatf tig**©*® 

f«I®£LT {110} ®&^-***;ii:&«MBT?£fe. *fflaA*X*yh«»l 
. 5 #i«©«^-|Ria*fi9K'fe»jWK:«*Lfe|§*, {110} ffi{C^JStSIi«T 
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i 1 — 097558 



[0 18 4] 

*ffiIAttl>5r ©Mi^i^g bt^t H R - T EM ( 
[0 18 5] 

rcharacterization of High-Efficiency Cast-Si Solar Cell Wafers by MBIC 
Measurement ; Ryuichi Shimokawa and Yutaka Hayashi, Japanese Journal of 
Applied Physics vol.27, No. 5, pp. 751-758, 1988J lCfa^£*l£. Tpianar bou 
ndary j *e&<5 0 

[0 18 6] 

±iBi&^cicj:tv«, ^m^nmzizM^n^ fttttemrnxm. #$*&twist 

[01 87] 

ffi&mvLmw.&m & <i 1 o> {211} mm, 

£ & 5 /\° ^ ;* - # t? & »J , s m #/J\ $ V a & if «E-^tt V MS#T? & s^i: 
[0 18 8] 

t^Lfc^JH, *gSffil!t©5&if (9 0%g±, JIM&&C&9 5%J£Ui) At23© 
*f£S:&#> Sit. {2 11} ^J|ilS#T'&S3£^IELfco 
[0 18 9] 



ffilE# 2000-3002435 



#3* 11—097558 



10} x*&5t§il\ {111} mzMfc?z>%*Mtfte-tftZ e ftzu, e = 

70.5° ©B#lCE 3(DMJ&nft£te2>Z.£.tf%!t>tlT^Z> 0 
[0 19 0] 

^*$ic^j7o.5° o^sitt^^ *<D*fre>z.<DU&mm* {211} 

[0 19 1] 

0=38.9° (D^tC^S 9 <DMJ&nR£te&1)K dCD^^fifiCD^a^ 
[0 19 2] 

*t««:H*UT#fc|g||«2/y3>Ilttlg#ffi*««ie {1 10} T-*ioTtr>£^ 
[0 19 3] 

Kft>)iz< v**jfcfcfcoTV*S. tot, i^SftftlgailJi&W-rsMaKS/U 
3>Kttll««rJc|gat2#««#<Eb3&v^35fc'rii:««'es«. 

[0 19 4] 

*fc$e>ic, 7oo~ii5 otj£v\^ttv%iBftT?©»*tj£x@ (*£gft#IlC 
«^»««5i&if?g«LTv^scii:3VTEM««K:J:oTa[astiTv^s 0 zftttr. 

[0 19 5] 

-<Aftl%$t©^te«^;*^ (Electron Spin Resonance : E S R) 

JC J: o T X If y&BMDm. h ft o T^ltlS . tt*^ifi«CD^«xeK:tt o T 

f^Ka*ifc*ga«S/U 3>Bt©^fcf>*lSa:^jQ:< 5X10 17 spins/cm 3 J^T 
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4#5£ 1 1—097558 



(ft£L<l* 3Xl0 17 spins/cm 3 J^T) T*fe5^fc*^MbT^5„ fc£U i 
[0 19 6] 

3>1SCG S (Continuous Grain Silicon) tV&AjV^&a 
[0 19 7] 

CGSlCg8i-SfB*«*m0AlCj;S#M¥l 0-044659 #If 1 
0-152316 10-15230 8 10-1523 

0 5-£©tBJB«:#fl&-rnii&v*. 
[0 19 8] 
( T F T <Z>«^C#ffi K m-t 2> fcJJi) 

£«v*fcT ft mos FETizmm-t^m^m^^h 
isgctti o onm) *^e>^±^^^c^•r^^5 :: -^^#^nTv^s„ 

[0 19 9] 

(1) x>f y^>^ttffi (*>/*yW)fttyVmx.<D&Wcm 

60~100mV/decade (ft^lftlCte60~85mV/decade ) fc/J\3V\, 

(2) T F T©iMS©f||lt ^SiM^il (yt* FE ) N^-Y*;]/ 
1TFTT' 200~650cm 2 /Vs (ft&ftlCtt 300~500cm 2 /Vs ) , Pf^*;HT 
FT7?100~300cm 2 /Vs (ft&ttlCti: 150~200cm 2 /Vs) £*£V% 0 

(3) TFT©«»«E©|g#i:jai«U^v^<i*£E (v th ) N^-V*;i/M 
TFTt'-0.5~1.5 V, Pf^*MTFTT*-1.5~0.5 V£/Jn£V>„ 

[0 2 0 0] 
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ftsft i 1 — 097558 

[0 2 0 1] 

zmmrn 1 3 ] 

, ifcfBtCttSl 7£/§Vx£ 0 
[0 2 0 2] 

H««li:i«(OIilCffioT, 04 (B) 7£lC, 04 

^ bVX? 3 4 3©ft;by &C01 7 (A) lZ^-t£z>&UPX hY^^ 17 0 1 
BU*k 04 (C) t'iipf t^MTFTt&Sl^^titJ:^ 
ICI^X hVX*&^ttTV^#, 017 (A) T?fcfcp ++ M^<Z>3»&Bl2fcVA 

[0 2 0 3] 

^^^TFT©p ++ Ugt3 3 1, 3 3 2 y 3 *U (p ++ + 

n + )Hil 7 0 2, 1 7 0 3^*3*16. fib, P *lS p M£ 

[0 2 04] 

U^h7^n 7 0 1, 3 4 2, 3 4 4 ~3 4 6 HJi 

Mi©05 (a) 2:nr«©«ii!'ey>©»*nxss:ff^. r®igiaun""i 

^3 6 1, 362, 354 — 35 7 tfjgjjft 3 *l <5 . (017 (B) ) 
[0 2 0 5] 

#ck, njg#!ii©0 5 (b) in^jauc, mtiatmtc^mynTim (y>*fcttJK 

n» ©tsttflsxe&ff^. *^fl5«-etti©?Sttfl:xs&7T-*^r--^/ 
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450 — 650 TC, fil<tt5 0 0~5 5 0lC, Ilttt 5 0 0r, 
4 3 ^ic-r*,, (Si 7(C)) 

[0 2 0 6] 

r^-r # y TK-tmm v , v - * & « f u -f jc^- * *i * y > ' 

[0 2 0 7] 
[0 2 0 8] 

#H!S«©*/*8:, 2&K«1~1 2m^*i©#^£fcgfcfc^<*-£;b 

[0 2 0 9] 
1 4 ] 

^ifiii £i*m&z>j:nm&T*TFT$:ftm°t2>m&iz-D^T 

[0 2 10] 

I^:@18 (A) IC^-To #CIC, U^h7^^3 3 3~3 3 8$:^lt, n 

— iH«s:^-r<5fc«>©y >©*anxe«:ff^. ^fmnssM kot5 (a) <z> 

Xgi:^T'lK 01 8 (A) {Cfe^T, 180 1~1 8 0 3T?^Sn««« 
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n-mmzn~mmz&m-tz>v>i)mijQ2tit~w®T°2b*). iso4~i 

8 0 5fcm^TFT©Loff^£&£n"^T*&£ 0 (0 1 8 (B) ) 
[0 2 1 1 ] 

7£IC, 'U*?X hv*# 1807 — 1811 £7£jE&U 04 (C) 

-ey >£8sinrrSo ^©xsk:.* yKHi&icy >««asjDS*ifeiB«i 812-1 

8 1 8#7£/££;ft£ 0 (018 (C) ) 
[0 2 12] 

^li&Ml 0>X5glCfieoT0 5 (B) p;|S|0Igl:^H 0 5 (C 

018 (C) ©X^"Tn^^*;vMTFT(Z)p ++ M^cCD3gglS{C%U>36^in$*l 
[0 2 13] 

[0 2 14] 

«S:m6l/fc»-&©*»WJ&«3fi(Z>«Wtt, 0 5 (C) ©#3e©«9! 
[0 2 15] 



ffifE# 2000-3002435 
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[0 2 16] 
[HJ6M15] 

[0 2 17] 

£T> HMl©IS{Ctoti4 (B) ©^II:#S n ^JSflfeH:*©** 
Jffi£018 (A) ICj^,, #ClC. U^bY^?3 3 3~3 3 8$:iSlT, n 

01 8 (A) tCfe^T. 180 1~1 8 0 3T*^StlSli 

i±. n _ M^ic Ti~~mmcm^-t & u >#^&n£*ifc«£T*& y . i 8 04~i 

8 0 5fcWi^TFT©Loff^£&£n~fI^£&S 0 (018 (B)) 
[0 2 18] 

JjMC l/^h7^^ 1 8 0 7~18lUMU 04 (C) Umi&tofkft 

-zvy*mm*?2> 0 z.<DjLmz& yiaincij >#^#ns*ifcM^i 8 i 2~i 

8 1 8#7£f&3*i5 0 (018 (C) ) 
[0 2 19] 

z.<Dmz. mmmi<Djimizm^xm5 (b> &>&<Dj:mz:ftx-&. 05 (c 

t§£\ CMOS08|5:MtSpft^^MTFT©y-^^j:i;KU^> 

018 (C) ©X6T?n*ir*;i/^TFT©p^«©«»fc*»y >#8sin£*l 
[0 2 2 0] 

JEft"*-*BL ^*B%7cm 5: ^in-T Stale, 4*- hKIR&xy ^ UTiSteM© 



tfJ§E# 2000-300243 5 



11—097558 

[0 2 2 1] 

^mmm^mmv^m^ xmm&<D&{£K.&v. mmmizm^MKm 

[0 2 2 2] 

*mmm<Dmmz. mmmi^i 3<D^-tti<Dm^.n%^mizm^t> 

[0 2 2 3] 

&mmmxiz. mmmi intm^^jmrn^xTFT^m-t^m^iz^^x 
mi Q^m^xmm-t^o ^ayjin^xitmrnmi nmmx&z><z>x. 

[0 2 2 4] 

**f, Mt&ffll ©XglC^ot@3 (D) 0^1I:#S O fit, &lCn^-Y 
*MTFT©^- MBi^^^Uf-ecDfieCD^gBII^^-rSc 019 (A) K 
fcVMT. 1901, 1 90 2lj:i^ia 1 9 0 3~1 9 0 5ttnf^*^T 
F T(D*f— hm$&. 1 9 0 6St{Cpft^;i/STFT0^~ hM1* : &J&J&'t& 

t=.&><Dm 4 mmx$>z> 0 

[0 2 2 5] 

&tC. hVX* 1907 — 1911 £?£j$U HjlMl(Z)@4 (C) <D 

19 12 — 191 8#JgJ*3*l.5, (019 (A) ) 
[0 2 2 6] 



4 9 
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19-1 9 2 4 &7£j£U pf^^^TFT0^- hMUl 9 2 5 
. thX. 04 (A) £mm<D3kftT*#U>Zmti(lls. P ++ II51 9 2 6, 1 9 

2 7 (019 (B) ) 

[0 2 2 7] 

fc^ l/^ hYX^ 1 9 1 9-1 9 2 4 ^I^Slfct, 05 (A) ill^tlCD 
*ff-pU >Sr^iUf<5 0 r ©astatic J: U (n'+n~) iil 9 3 0, 1 9 

3 1 33J:tf n~~|gi£l 9 3 2 — 1 9 3 5#7£j&$*l£ 0 (019 (C) ) 

[0 2 2 8] 

z.a>m*. mmmi<DJimizm.^rm5 (b) &>m<Djm*ftx.&. ms (c 

CMOS0SSS:Mt5pft^;i/STFT(Z)V-^MfeJ:t)fKl/>f> 
[0 2 2 9] 

[0 2 3 0] 

«SrH*Lfe»^©«»W«;*3t©lttrett, 0 5 (C) 0>4i^©i&l8£^(Di: £ 
[0 2 3 1 ] 

[0 2 3 2] 



ffll£4$ 2000-3002435 



#5p 11 — 097558 



*mffiMv&. mmmi tnzm&2> jimmmxr ft zftm-t&m&iz^^x 
02 ozm^xwimtz. m^<Dj:mtxitmmmi t.mmx&z><Dx. 

[0 2 3 3 3 

^Mi©x5gic^oT03 (d) (Dftrnzmx. mmwi eojiniz 

^T019 (A) lc^^ffi$:#S 0 *mMMXltZ.<DtfiMZm2 0 (A) IC 
^-fo &33, 020 (A) lCfflV%fc^#tt®19 (A) tm— (DW^X&Z. 
[0 2 3 4] 

«fcJC, h 7^^ 1907 — 1911 0 5 (A) £1^© 

^#-eu ^^^Dn-r-So z: ©astatic «t y (n~+n~~) 1^2001, 20 

0 2fiJ:tJfn~M2 0 0 3-2 00 6AW$tlS„ (020 (B)) 
[0 2 3 5] 

U^b7X^2 0 0 7~2 0 12MU pft^^TFT®^ 
-hSJ|20 13S:^tS o IT, 04 (A) Z.mWi<D3kftXtfny*:mM 
U p ++ I||2 0 1 4, 20 1 5Mt5 o (02 0 (C) ) 
[0 2 3 6] 

3tf>^&, HJfeMl ©X^tCt^oT0 5 (B) Unoy^M^n 7L\Z. 0 5 (C 
[0 2 3 7] 



2000-3002435 



11—097558 

[0 2 3 8] 

xmrnrnzmmisfrmnt. jmmmnmtiz&y, mmmizftmmizm. 

[0 2 3 9] 

njfeMi~i 3©v%i*ti©#i^ii ; beaicja»-a-t> 

[0 2 4 0] 
[0 24 1] 

£f\ HiMlOIglC^oT0 3 (D) (DtRMZmZ* f bt, 04 (A) 
04 (B) illfitCnf^^^fTFTffl^- hffiiiSfc itf^<D^©&$g®ii&g£ 

^•r-Sc 02i (a) *eii04 (b) urn— ©*3f#&#v^tv%-& 0 fit, 

, P^*;i/MTFTh&£«elcWLTte. l/^h7X^2 10 1»b 
T, tt:pft*;HTFT®y- h@B$Sii^S#«1^2 10 2 fcgS-r,, 
[0 2 4 2] 

#cic i/^hv^^^bttt, 05 (a) nmm<D3kftT*v>zmiM-? 

2> B 3©^inXSlC«fc *J (n~+n~~) 2 1 0 3 ~ 2 1 0 5 & <fctf n~M^ 
2 106~2 108^«anS. (02 1 (B) ) 
[0 2 4 3] 

#CfC, l^X hVX* 2 1 0 9 — 2 1 1 3 &J£|£U MMM 1 ©04 (C)CD 



5 2 
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2 1 1 4~2 1 2 0#7£f£3*l& o (02 1 (C) ) 
[0 2 4 4] 

*2121~212 6£?£/&U p *;1/§[T F T<D¥- bMB 2 127^ 
^tS. fit, 04 (A) .£|^f£©^#T*3tfD>£^;&nU p H Ilt2 128 
, 2129WtS. (02 1 (D) ) 
[0 2 4 5] 

z.a>m*. mmmi ©xg^otas (b) jg*i$<z>xjis 05 (c 
cmo stas&^^-r^p^^^^MTFTCDv-^M^^J:^ fi/w y 

[0 2 4 6] 

SMt£E#H6<T8ftrfc«>, ?Ste® ic #3. 4>&^U ^-^ft 

[0 2 4 7] 

«SrHJ6Ufe«^©««F«r3&#3t©ttiJI!tt. 0 5 (C) ©fg5i©§£t83:^<Z>£ * 
[0 2 4 8] 

[0 2 4 9] 
CHJSM1 9] 



5 3 
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02 2 zm^xmrn-tz* wiiit-ttusMi tiit**5©t% 
mvj:miz'D^x&m-<D&^zm^zzL nt-tz* mm-t^mm^m 

[0 2 5 0] 

m.-oxm2i (b) izm-tftrnzmz. ^mmmx\t^<D^m^m2 2 (a) ic 

a**. 02 2 (A) lCMV%3t##tt®2 1 (B) H m-<DW #T?&5„ 

[0 2 5 1] 

7£{C, 1/$;* h fcl&icLfc^ iffclCl/^X h7^^2 2 0 1—220 

6£0/&U t^;i/MTFT(D^- hffii2 2 0 7 f Lt, 0 

4 (A) £imtl<£^#T/tfn>S:g&;&nU p ++ If2 2 0 8, 2 2 0 9 JMf 
(02 2 (B) ) 
[0 2 5 2] 

U^h7X^2 2 10~2 2 14MU 04 (C) CDX^ill^^ 

®^#t*u asanas- z.z>vx. mmmizv y^wmmmM2 2 1 5~ 

2 2 2 1 3*1 (02 2 (C) ) 

[0 2 5 3] 

z.<omz> mmmi(Dj:m^^xm5 (b) j^i^©x^$:^«, cc 
) xwimvt=.mm(Dmm^hv 9xm&zm2>z.£&x%2> 0 *mmwzm^r=: 

n>ilS^(£<t^, T.ft-'Jv hjWSHrrs- 02 2 (c) <Z)X^^ 

P ++ M2 2 0 8, 2 2 0 9©SBfi|SJC*y >#^#n3 *l& J: 3 iCf *U*. ^ii 

[0 2 5 4] 

* fc, y - *fc»Kw >mmzmm-tz> n + «« * fc « p ++ mm&m 
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[0 2 5 5] 

*mmmzmmLfcm&. jmm&omkiz&v. mmwizm&mizm 

MS:^bfc^<Z)ft^^«|^©mW{i, H5 (C) <Dm&<DWimZ : £(D$.& 
[0 2 5 6] 

[0 2 5 7] 
[^iSM2 0] 

UMIl, 1 5~ 1 9 tC3atl/fcf^KXg«*ett, nft^;i/iT-FT®^- h 

£fc#f&!I£*ioTV*«. fit, P^M^c, n"~M^ctti:%lceB^KHC^ 
*l£ CI £ i: £ o T v> 5 „ 

[0 2 5 8] 

#05 (C) ©<fc-5&«ISgi:&-DTV>tU;£&<, ^-zilcMsynirxlc^sti 

i, 1 5~i 9 tc^pj-r, &*>ypz>M&&t>i*:tf»sifeT*&z> 0 

[0 2 5 9] 

#3&EB IZ £ V n T T F T <Dt£&m £ & 5 ^M^fTt:^ 
S&SsitJf 3|gt, n~«etf>7£j&. n + M^©^, n~"|fi«©^, p ++ M^£> 

=fe 2 4 it HJgMi. i 5~i 9 K^Lfcott-ecD^ejay-c**. 

[0 2 6 0] 



ffilE# 2000-3002435 
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[0 2 6 1] 
[0 2 6 2] 

[§tdSsM2 i] 

JMfrimcfci:, ^*##MTFTlCffi^£tilir£®2 3lC*Vr o ##l!t?!<Z>*£X # # 
iTFTCi^ mmmi © MTFTtS^- h@2ife§l£?S4£Jg<Z>& 

5 (C) C^bfc«l^i:^:^<^S*JcagbT^^?:fTV^ ^©fiSogp^-ii 

®5 (o i:n-t$)Sfc«)tiS:figt5. ^jsmi in^tmcLT, mmmn 

[0 2 6 3] 

®2 3 teaser, 11, i 2\%^^t^t/y h i/^x^ias&^&^-r&cM 

[0 2 64] 

1 5iipf^*^lTFT 1 1 <D¥- hgiJISL 1 6linf Y^;i/MTF 
T12©^-hgi!SI, 1 7ttn^^*;i/§ffTFT13©^-MSa 18ttnf 

t^MTFTi 4©^f- bmffiT'&v, mmm4T*wmhfc>f- hmmtmv 

HJ&M4 £imc**J|8|-$:JBv^;ii:#T*£&o 
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[0 2 6 5] 

^<0_hlCtt#TFT 1 1~1 4©i£ttJS (MttM) #7£f££*l3„ pf^^;i/ 
STFT1 KU>f>««2 1, 

[0 2 6 6] 

nf^^;i/STFT120^ttIlCtt, V-*«c2 3, Kl/>f>1B« 
24, LDDlIc (3©^, LovIJ^2 5) , f^^;i/M«2 6MS 

[0 2 6 7] 

nft^MTFT130?gtli:it y-^M2 7, KH>i« 

2 8, LDDli (3©§-£, LovfJ^2 9a, 3 0 a&tfLoff^g^ 2 9 b, 3 0 
b) , W*frm&.ffi®3 

[0 2 6 8] 

nfir*^STFT 1 4 ICI£, y-^M3 2, K^-r>M^ 

3 3, LDDM (r©^, LoffM^3 4-3 7) , ^ ^ * frfefoWg, 3 8 
, 3 9, n + «c4 0#JgJfc;**lS. 

[0 2 6 9] 

[0 2 7 0] 

fry* t- j h v ? xmm&mmmuiz*mmM<DM&zmm?zz 

[0 2 7 1] 
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[0 2 7 2] 

immmz 21 

ofe»#^cov^Tttw•r*. teaser, «a«2/un>in 

, $.frlZZLtl*>(D&& (Al-Ag^) ^SrEHfttiKW, 
[0 2 7 3] 

, K7>f^-|gI!&5:Mt5nf ^^^/iTFTOLDDfflt — 

sp $. tz. \%3iWf- v mm ti^sio jcshs $ n, sir t h v * x e& 

A-tm&£^J&i-£n5 1 ^*;i/MTFT<Z>LDDM^JC&, HiTFT©LDD 

*»wv^«-enSiS:f5f4F-r«5f:si«i»7c*^*ns, fcv^iswt&^-r 

[0 2 7 4] 
[0 2 7 5] 

*»wis:«e*(i!)Mo s FET±izmmmnmzmi&is, *-©_lk:t ft 

Z.&nSffiT'&Z. SSi:bTSIMOX, Smart -Cut (S0ITEC*± 
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